Sites and mechanisms of Ca2+ movement in non-excitable cells.
The level of free cytosolic Ca2+ ([Ca2+]i) in cells is firmly established as a second messenger alternative to the cyclic nucleotides. Regulation of the activity of Ca2+ requires the use of membrane transporters of various types which can be classified in terms of their transport rate; channels (fast), carriers (intermediate) and pumps (slow). In general channels are used to elevate [Ca2+]i whereas pumps decrease [Ca2+]i. At physiological membrane potential and Na+ gradients, carriers such as the 3Na+/Ca2+ exchanger also deplete the cell of Ca2+. The carriers could also function in a reverse mode especially with plasma membrane depolarization. Intracellular organelles which can incorporate Ca2+ from and return Ca2+ to the cytosol play a central role in determining [Ca2+]i in resting and stimulated cells. In the resting cell they function as the major Ca2+ buffering system while in the stimulated cell they participate in the dynamic control of [Ca2+]i. The collection of papers in this volume discusses the mechanisms of modulation of cell Ca2+ by these organelles.